Despite a national commitment to reduce health disparities, 1,2 recent studies show persistent differences in cancer incidence and mortality among racial/ethnic, social, and geographic groups. 3, 4 Cancer-related health disparities across groups are caused by numerous interwoven factors, such as differences in environmental stressors, socioeconomic status, health care coverage, providers' racial/ethnic and social biases, access to cancer screening and care, cultural beliefs about cancer, lifestyle behaviors, participation in routine cancer screening, and biological characteristics of the cancer. 5 Attempts to reduce disparities through research are complicated by the fact that many vulnerable groups face a broad array of barriers that reduce their willingness or ability to participate in research. 6---12 For some disadvantaged communities, research has failed to address community concerns, has not benefited the community, has been exploitive, or has caused harm because findings attached unfavorable notoriety to the group. 6,9---11 Community-based participatory research (CBPR) seeks to improve the capacity of research to decrease cancer rates and reduce other enduring health disparities. 13 CBPR emerges from the social justice and action research traditions, both of which recognize the unique strengths and perspectives of community partners and aim to produce tangible benefits for communities participating in research. 14---16 CBPR principles require that academic and community partners work together to design studies, collect and interpret data, and disseminate results. As a result of this collaboration, community members should gain skills and see tangible benefits of having participated. Such endeavors can improve research methods and enhance the relevance of findings. 6,8, 15---19 Despite these aims, there is little evidence regarding the extent to which CBPR projects have involved communities in research. Processes associated with developing, implementing, analyzing, and disseminating research are poorly documented and have been infrequently evaluated across a range of CBPR projects. In their review of 60 CBPR studies, Viswanathan et al. found varying degrees of community involvement in priority setting, methods selection, proposal development and funding, study design and implementation, translation of research findings, integration and sustainability of programs, and community capacity building, all essential characteristics of CBPR. 18 Recognizing the potential strengths of CBPR, in 2005 the National Cancer Institute (NCI) Center to Reduce Cancer Health Disparities funded 25 Community Network Programs (CNPs) to employ CBPR methods to reduce the unequal burden of cancer in minority and disadvantaged communities across the United States and American Samoa. 20 Although CNPs were funded at different levels (by geographic scope), each CNP was charged with developing a research infrastructure that operated on CBPR principles. CNPs were required to convene a community advisory group, sponsor cancer education and outreach, train researchers and community members in CBPR methods, and conduct intervention studies. Community and academic partners were asked to work together to define research priorities in a way that was unconstrained by their biases and that afforded the freedom to address research across the cancer research continuum from discovery to dissemination. 21 Engaging communities in research is consistent with the NCI's commitment to interdisciplinary and team research, 22 intentionally extending team membership to community members who are experts in community culture and resources.
The CNPs provided an opportunity to explore how measures of adherence to CBPR principles--especially the extent to which Objectives. We examined how National Cancer Institute-funded Community Network Programs (CNPs) operationalized principles of community-based participatory research (CBPR).
Methods. We reviewed the literature and extant CBPR measurement tools. On the basis of that review, we developed a 27-item questionnaire for CNPs to selfassess their operationalization of 9 CBPR principles. Our team comprised representatives of 9 of the National Cancer Institute's 25 CNPs.
Results. Of the 25 CNPs, 22 (88%) completed the questionnaire. Most scored well on CBPR principles of recognizing community as a unit of identity, building on community strengths, facilitating colearning, embracing iterative processes in developing community capacity, and achieving a balance between data generation and intervention. CNPs varied in the extent to which they employed CBPR principles of addressing determinants of health, sharing power among partners, engaging the community in research dissemination, and striving for sustainability.
Conclusions. Although the development of assessment tools in this field is in its infancy, our findings suggest that fidelity to CBPR processes can be assessed in a variety of settings. (Am J Public Health. 2012;102:1195-1203. doi:10.2105/ AJPH.2011.300304) community members are engaged in the design and dissemination of research--can be operationalized across a diverse sample of CBPR projects. In 2009, we spearheaded a self-evaluation process among CNPs to help us understand the extent to which each network's research effort reflected CBPR principles. As part of this process, we aimed to design and field-test a quantitative tool to measure adherence to CBPR principles. We also considered how such knowledge might be used to improve participatory processes and outcomes of CBPR endeavors within and beyond the CNPs.
METHODS
The principal investigators (PIs) of the CNPs appointed us (representing 9 of the 25 CNPs) to develop and implement an instrument to measure how the CNPs involved their relevant communities in accordance with CBPR principles. Five of the 9 CNPs we represent were established in 2000, and the others were established in 2005. We reviewed the literature, as well as the available instruments and their previous applications in response to NCI's funding announcement, with the goal of developing an instrument that could be used across a broad spectrum of communities and projects at different stages in their development.
The community involvement measure applied most broadly was used in a 2004 review of CBPR projects by the Agency for Healthcare Research and Quality, but that instrument was used only by the reviewers and consisted only of yes-or-no items. 18 The most concise statement of the domains of community involvement in CBPR projects were the 9 CBPR principles outlined by Israel et al. 14 These principles state that CBPR projects should 1. recognize the community as a unit of identity; 2. build on the strengths and resources within the community; 3. facilitate a collaborative, equitable partnership in all research phases through an empowering and power-sharing process that attends to social inequalities; 4. foster colearning and capacity building among all partners; 5. integrate and achieve a balance between data generation and intervention for the mutual benefit of all partners; 6. focus on the local relevance of public health problems and on ecological perspectives that attend to multiple determinants of health; 7. involve systems development in a cyclical and iterative process; 8. disseminate results to all partners and involve them in the wider dissemination of results; and 9. involve a long-term process and commitment to sustainability.
However, the published literature did not provide guidance on how these principles could be operationalized into measures that could be used across multiple CBPR projects in different communities.
We developed a quantitative rating form incorporating the principles of Israel et al., with 3 items relating to each principle. We based our scoring system on a previously validated guideline developed by Green et al., who published a 26-item tool (each item having 5 response options) for assessing how well participatory research approaches are reflected in grant applications. 23 to evaluate a single CBPR project, but they noted the need to adapt it to better reflect the purpose and circumstances of the particular project. 24 On the basis of these findings, we developed the tool to more specifically reflect the purposes of the CNPs. We organized it around the 9 principles of Israel et al., which are accepted in the field as key components of CBPR. Our research team, selected from a subset of CNPs because of our extensive experience in CBPR, developed 3 items for each of the 9 principles. For each of the resulting 27 items, we specified 5 response options to reflect low to high levels of operationalization of the principle. The tool evolved through an iterative process of review, discussion, and revision by CNP representatives. We used Excel 2007 (Microsoft Corp, Redmond, WA) in our analysis.
RESULTS
We sent our 27-item questionnaire to the 25 CNP PIs; 22 questionnaires were returned, completed by either the PI (n =12) or the project manager (n=10) during the summer of 2010. In discussing use of their tool to assess grant proposals, Green et al. cautioned against calculating means and total scores because their response options did not follow a simple hierarchy, and the best response option would likely depend on community context. 23 We followed this same logic in the analysis of data collected with our tool. Thus, we reported findings as frequencies, with no attempt to rank or score responses.
Operationalization of Community-Based Participatory Research Principles
Recognize community as a unit of identity. In CBPR projects, the community must be clearly defined and must want to engage with academics to research issues of mutual interest. 14 Table 1 , almost all CNPs (86%) had detailed or general definitions of their communities. Of the 22 responding CNPs, 18 focused on specific racial/ethnic groups (African Americans, American Indians and Alaska Natives, Asian Americans, Hispanics, Native Hawaiians, or other Pacific Islanders) within or across states, and 4 focused on underserved populations within specific geographic areas (e.g., Appalachia, Arkansas, Tampa, and Boston). All CNPs reported that partnering communities had expressed at least moderate interest in cancer, and all but 2 communities had expressed moderate interest in participating in cancer research. These findings were unsurprising because the CNP request for applications prompted applicants to describe the community, and letters of support were expected to demonstrate community interest in cancer and research. No concern or experience 0
As shown in
Little concern or experience 0
Moderate concern or experience 3 (13.6)
Much concern or experience 8 (36.4)
High degree of concern or experience 11 (50.0)
When writing your CNP proposal, did members of the defined community express interest in participating in cancer research? Coauthorship was required 0
Continued
Build on community strengths. An assumption of CBPR is that research will be more successful and yield more meaningful findings if it respects community values and capitalizes on the cultural assets and resources of the community. 14 We found that priority setting for CNP research projects and programs was dominated by the community in 8 CNPs (36.4%), grew out of equal input by community and academic partners in 11 CNPs (50.0%), and was dominated by academic researchers in 3 CNPs (13.6%). CNPs reported that, for the most part, their research projects and programs were built on community strengths. All but 1 CNP had at least moderate documentation of the community's strengths and resources.
Facilitate a collaborative, equitable partnership that attends to social inequalities. In CBPR, mechanisms should be in place to allow the community to influence research projects and processes 14 ; for example, community members could participate as advisers, hired staff, or administrators and leaders of the research. CNPs were required to convene community advisory groups to influence research, but only 11 CNPs (50.0%) reported that this group was empowered to approve, disapprove, or recommend changes to all CNP research proposals. One CNP did not require community approval for any research projects; the others required approval for some research projects (3 CNPs), half the research projects (2), or most research projects (5) . Two CNPs reported having no personnel from the partnering community, and 6 (27.3%) reported that the PI and most other personnel were from the partnering community. Three CNPs were based in community agencies and subcontracted with academic researchers and institutions as needed; the other 19 (86.4%) were based in the university, with different levels of funding going to the community (3 CNPs provided minimal funding to the community, 11 provided moderate funding, and 5 provided half their funding).
Foster colearning and capacity building. CBPR projects should have mechanisms to facilitate the reciprocal transfer of knowledge and skills. 14 We found that all CNPs reported providing opportunities for community partners to learn about research and for academic researchers to learn about the culture and health issues of the community. All CNPs reported 2 or more examples of how community partners were strengthened by participation in the CNP.
Integrate and achieve a balance between data generation and intervention. CBPR projects should do more than produce new knowledge; they should also lead to improvements in the community. 14 All CNPs reported at least 2 examples of helping community partners obtain resources for cancer services. All noted that community members had said they had received benefits from CNP activities (e.g., in letters of support for subsequent CNP applications). Although 2 CNPs reported that the community's cancer care system had been unchanged by their work, 20 (90.9%) reported that the CNP's work had resulted in minimal (4 CNPs), some (7) , or significant (9) improvements in the community's cancer services.
Focus on ecological perspectives that attend to multiple determinants of health. Recognizing that health is influenced by social factors as well as community factors, CBPR projects should ''strive to achieve broad-scale social changes aimed at eliminating health disparities.'' 14(p51) CNPs varied in the number of sponsored initiatives to address nonproximal causes of cancer (e.g., general education, racism, stress, jobs, insurance, income, housing, or environment) from no sponsored initiatives (1 CNP) to 4 or more (7) . No CNP reported that its projects focused primarily on the intra-and interpersonal levels of behavior change, and 12 (54.5%) reported sponsoring projects on all 5 levels of intervention described in the social-ecological model. 25 All but 1 CNP reported that a major purpose was to empower community to identify and address its own issues, and 15 (68.2%) trained and supported community members to serve in leadership roles.
Involve system development through a cyclical and iterative process. CBPR recognizes that it takes time spent in discussion and other aspects of engagement to develop and implement research projects that equally consider community and academic interests. 14 Most CNPs (86.4%) reported participating in 4 or more community---academia meetings per year to discuss, propose, review, improve, or interpret findings related to the CNP. Most CNPs (90.9%) noted that community members were somewhat or extremely comfortable initiating meetings about the CNP or questioning CNP research and programs. However, 8 CNPs (36.4%) had initiated no discussions or minimal discussions with the community about long-term sustainability of the program.
Disseminate results, and involve partners in this dissemination. Findings from CBPR projects should be presented respectfully, with presentation and authorship opportunities for community members. 14 Four CNPs (18.2%) reported sharing findings only with community advisers, and 16 CNPs (72.7%) also shared findings through reports, newsletters, and community meetings. No CNPs required community coauthorship of CNP-related publications, but 17 (77.3%) reported that community coauthorship was expected. Four CNPs (18.2%) required community copresentation of CNP findings at meetings or conferences, and 14 (63.6%) expected and supported this.
Involve long-term processes and commitment to sustainability. Funding levels may fluctuate, but CBPR partnerships should continue to function, and communities should be supported in efforts to obtain their own funding. 14 We found that 17 CNPs (77.3%) felt they had some chance or a good chance of continuing their CNP research infrastructures after NCI funding ended. All CNPs reported that community members had secured grants to sustain or expand programs related to cancer, and 10 (45.5%) reported helping the community secure 4 or more such grants. All but 2 CNPs reported that at least 1 junior researcher had secured his or her own research funding.
DISCUSSION
Like previous researchers who have evaluated CBPR studies, we found variation across research groups in the operationalization of CBPR principles, reflecting the diversity of CBPR partnerships and of the settings where cancer health disparities persist. 18 Some principles seem easier to adhere to than others. For example, we found that most CNPs scored well on recognizing the community as a unit of identity, assessing and building on community strengths, facilitating colearning, embracing iterative processes in developing research and capacity, and achieving a balance between data generation and intervention.
We found wider variation in the extent to which CNPs shared power and resources with their communities. For example, some CNPs did not employ members of the target community or empower their community advisory group to disapprove CNP research projects. Although some CBPR scientists urge that grant funds at least be shared between university and community partners, 12 only 8 of the 22 CNPs shared these funds. Perhaps this finding is not surprising because the CNPs were funded by NCI, with its clear research mission, and 19 of the CNPs were based in universities. Unfortunately, awards through the CNP mechanism were capped at a fixed total cost (i.e., both direct and indirect costs). Hence, university-based CNPs tended to have less money to share with the community than did the 3 community-based CNPs, although a few university-based CNPs were able to negotiate a reduced indirect cost rate.
CNPs also varied in sponsorship of projects addressing multiple determinants of health. CBPR recognizes that underserved groups are likely to live and work in risk-laden environments and may have limited access to health insurance and health care. 14 Some aspects of blue-collar jobs (e.g., shift work, external control of tasks) and the need to work multiple jobs to meet financial needs can jeopardize health and reduce the amount of time available to access care. 26 Long-term exposure to racism and structural inequalities clearly diminish health. 27 Despite the value of addressing nonproximal causes of cancer and working at the policy level to improve cancer care, many CNP research projects tested interventions aimed at changing individual health behavior (albeit within the context of families, organizations, and communities) rather than at improving socioeconomic status or reducing damage from stress or racism. Efforts to address upstream determinants of health were limited by low funding levels for pilot research projects ($50000 total cost) and by the usefulness of simple research projects that yielded early victories in training community members and junior researchers in CBPR. 28 This self-evaluation of CNPs also identified several gaps in CBPR processes. Sustainability remains a profound challenge to the institutionalization of innovation. 29, 30 Most CNPs helped community organizations and junior researchers build capacity and secure their own grants. However, it is unclear whether CNPs themselves will be sustained without continued research infrastructure funding. Although community---university partnerships can benefit both entities, maintaining these partnerships requires continued support for meetings, training, and resource sharing as new partners and junior researchers emerge. 31 Development of a quantitative CBPR measurement tool that is easy to use is important for CBPR projects that lack the resources to collect in-depth qualitative data. Such a tool would allow for some standardization of how CBPR is measured across projects. The high response rate our questionnaire generated from the diverse researchers in the CNPs indicated that it is feasible to implement this tool across a wide variety of CBPR projects. Our adapted tool elicited a wide variety of responses from the CNPs and was highly useful in our self-evaluation process. Such a tool could help programs gauge the extent to which they reflect the essential components of CBPR and engage community partners.
Limitations
The complexity of interactions between community members and the CBPR researchers working with them will impose inherent limitations on any quantitative tool to measure adherence to CBPR principles, as will the differences among communities. Comprehensive CBPR evaluation must incorporate other methods, such as focus groups, individual interviews, ethnographic observations, and other documentation from university and community stakeholders. 24 Although our evaluation tool was informed by the work of Viswanathan et al. 18 and Green et al. 23 to operationalize and quantify the participatory aspects of the CNPs, the tool could be improved. Vetting of the tool was limited to program PIs and their designees. Some items reflected CNP-specific activities (e.g., references to the CNP proposal or cancer research) that could be made more general or contextualized to other CBPR projects by replacing the term CNP with the appropriate proposal title and the topic of cancer with the appropriate topic.
Some response options were vague, such as asking whether CNPs offered no, few, some, several, or many opportunities for training. This was intentional: CNPs were funded at different levels, some focusing on 1 specific geographical community and others on regions or the entire country, precluding the use of absolute numbers in response options for some items. This illustrates a common difficulty that may be anticipated in quantifying some response options. We relied on self-report without justification of answers, and findings were likely biased in favor of the CNPs because the respondents were PIs and project managers. A potential next step is to field-test the tool with community leaders who are an integral part of the CNPs.
To improve this tool, items and associated response options should be further examined for relevance, and response options should be quantified to the extent possible. Future work should include validity testing to ensure that the items measure the 9 principles of Israel et al. and might include broader review by CBPR experts. Attention should be focused on whether criterion validity is feasible and construct validity is practicable. On the assumption that CBPR improves both participatory processes and research outcomes, future studies should examine the association between extent of CBPR operationalization and alleged or anticipated effects (i.e., constructs that would be expected to change with committed application of CBPR principles). 32, 33 Conclusions A validated assessment tool could be used to measure CBPR operationalization in several ways. If used periodically over the course of a program, it could stimulate increased opportunities for participation and empowerment of community members and could facilitate early discussions about sustainability and expected benefits to community programs and health care systems. Asking community partners to complete the tool would allow comparison of community and academic perspectives (although Van Olphen et al. had a low response rate from community partners who were asked to complete a CBPR questionnaire 24 ).
Our findings confirm the variability in the extent to which CBPR principles are applied in implementation of CBPR projects. Although tool development in this field is in its infancy, our results also suggest that the CBPR process can be operationalized and measured. In light of the paucity of tools to assess the participatory components of CBPR, we hope our work helps others develop, refine, and test CBPR measures. j 
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